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Abstract
The	Genesis	of	the	Benom	Complex	is	important	to	reveal	because	of	their	history	will	give	the	whole	view	about	the	
evolution	of	the	Central	Belt	of	the	Peninsular	Malaysia.	In	our	study,	we	focused	on	the	alkaline	rock	series	of	the	
Benom	Complex.	It	is	allocate	as	elongated	body	by	the	trend	north-south	at	the	western	hill	of	Mount	Benom.	This	
series	consists	of	gabbro,	pyroxenite,	diorite,	syenite,	and	monzonite	with	the	lesser	amount	of	dolerite	dykes	and	
mafic	microgranular	enclaves.	It	was	predominantly	high-K,	shoshonitic	series	with	I-type	characteristics.	It	was	meta-
luminous	and	classified	as	the	magnesium	pluton.	They	have	very	high	total	alkaline	and	LIL	elements,	i.e.	Ba	and	Sr.	
Based	on	geochemical	studied,	we	postulated	that	the	genesis	of	the	alkaline	rock	series	in	the	Benom	Complex	can	
be	explained	by	the	model	of	the	slab	breakoff.	
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1.  Introduction 
 The Peninsular Malaysia was divided into three fold 
belts which were named as the Western Belt, the Cen-
tral Belt and the Eastern Belt. The Central Belts form a 
long, narrow, isolated and well defined chain of plutons. 
It consists of 15 plutons from north to south (Fig. 1). 
Among these plutons the large and most well studied 
were the Benom Complex and the Stong Complex. 
The Benom Complex consists of two rock series, the 
alkaline and the calc-alkaline rock series. In this paper, 
we will discuss specifically on the alkaline rock series 
from the Benom Complex about the distinct geochemi-
cal signature that guide us to suggest the genesis and 
tectonic development of the complex. 
2.  The Alkaline Rock Series of Benom Complex
 The alkaline rock series is very interesting to study 
their origin and genesis. It is allocate as elongated body 
by the trend north-south at the western hill of Mount 
Benom. This series consists of fine to medium-grain 
gabbro and some place it turn into pyroxenite by increas-
ing the mineral of pyroxene, strongly foliated K-feldspar 
diorite, strongly foliated megacrystic of K-feldspar of 
syenite, and megacrysts K-feldspar monzonite with the 
lesser amount of dolerite dykes and mafic microgranular 
enclaves (Fig. 2).
Figrue 1. The distribution of igneous plutons in the Central 
Belt of the Peninsular Malaysia.
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4.  Discussion
 The Harker Diagram show the negative correlation 
for TiO2, MgO, CaO, Fe2O3 and MnO, whilst Na2O and 
K2O show the positive correlation with increasing SiO2. 
The correlation for Al2O3 is almost constant (Fig. 3). 
The overlapping value of SiO2 between diorite, syenite 
and monzonite is very clear and reflecting that magma 
mixing mechanism is important in their genesis. 
 The patterns of the multi-elements spider diagram 
show the depletion in Nb, La, P, Ti and Yb in all type of 
rocks. The positive anomalies show by Ba, Th, K, Pb, 
Nd and Y. Slightly different observed in pyroxenite and 
gabbro that have strong positive anomaly in Eu (Fig. 4). 
The pattern in these rocks almost similar to the Topsoil 
Suite (Whalen et al., 1996), Silurian plutonic suite (Whalen 
et al., 2006) and Dabie Orogenic Complex, Central China 
(Chen et al., 2002).
Figure 2. The distribution of rock type in the Benom Complex.
3.  Geochemical Characteristics
 The alkaline series are predominantly high-K, 
shoshonitic series with I-type characteristics. It was 
metaluminous and classified as the magnesium pluton. 
They have very high total alkali (5.3 to 8.32 ppm) and 
LIL elements, i.e. Ba and Sr (Table 1).
 The Barium contain in gabbro from 2496 to 8002 
ppm with the mean 3868 ppm, pyroxenite from 3690 
to 6469 ppm with the mean 5374 ppm, diorite from 
1810 to 4744 ppm with the mean 3109 ppm, syenite 
from 1949 to 7433 ppm with the mean 4332 ppm and 
monzonite from 2534 to 5843 ppm with the mean 3712 
ppm. 
 Whilst the contain of Strontium for gabbro from 
552 to 955 ppm with the mean 687 ppm, pyroxenite 
from 451 to 1228 ppm with mean 1016, diorite from 
498 to 1342 ppm with the mean 812.82, syenite from 
593 to 1643 ppm with the mean 988.76 and monzonite 
from 578 to 1107 ppm with the mean 850.86 ppm 
(Table 1).
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Table 1 : The geochemical data of the alkaline rock series from Benom Complex
 Using tectonic classification diagram by Pearce 
et al. (1984) show the alkaline rock series lies in the 
within plate granite (WPG) and can be classified as the 
post collision granite when they were plot using R1-R2 
classification of Batchelor and Bowden (1985).
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5.  Conclusion
 The genesis of the alkaline rock series in the Benom 
Complex can be explained by the model of the slab 
breakoff which is the natural consequence of the at-
tempted subduction of the continental crust is invoked 
to account for the injection of enrichment mantel litho-
spheric magma and intrusion upward as the mantle 
plume type magmatism
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